CLAIMS 

1 . A method for producing a stable dry homogenate of a transgenic plant expressing a 
heterologous protein comprising: 

# 

a. obtaining either intact or partitioned transgenic plant material; 

5 b. dehydrating said transgenic plant material; 

c. mixing said transgenic plant material into a homogenate either before or after said 
dehydrating step, 

thereby producing a stable dry homogenate of a transgenic plant expressing a heterologous 
protein. 

10 2. The method of claim 1 wherein dehydration is accomplished by freeze drying, air drying, 
or spray drying said material. 

3. The method of claim 1 further comprising the step of partitioning the dehydrated material 
before said mixing step. 

4. The method of claim 1 further comprising the addition of an excipient. 
15 5. The stable dry homogenate of claim 1 . 

6. The stable dry homogenate of claim 5 wherein the heterologous protein is selected from 
the group consisting of: an antigen, or an antibody. 

7. A stable dry homogenate comprising a dehydrated transgenic plant material containing a 
transgenic protein. 

20 8. A pharmaceutical composition comprising the stable dry homogenate of claim 7 mixed 
with a pharmaceutical^ acceptable carrier. 

9. A method for preventing a pathogenic disease in an animal comprising administering the 
pharmaceutical composition of claim 8. 
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10. A method for delivering a transgenic protein to an animal comprising administering to an 
animal the pharmaceutical composition of claim 8. 

1 1 . The method of claim 1 0 wherein said transgenic protein is a vaccine. 

12. A method of contraception comprising: 

administering transgenic plant material comprising a nucleic acid molecule which 
encodes a contraceptive polypeptide to an animal; and 

wherein said administering reduces the average number of offspring produced per 
breeding cycle by said animal by at least 50%. 

13. A method of contraception comprising: 

administering transgenic plant material comprising a nucleic acid molecule which encode 
a contraceptive polypeptide to an animal in an amount effective to induce contraception; and 

wherein said administering induces a mucosal immune response in said animal to said 
contraceptive protein. 

14. A method of contraception comprising: 

administering transgenic plant material comprising a nucleic acid molecule which 
encodes a contraceptive polypeptide to an animal, wherein said nucleic acid is integrated into a 
plant chromosome; and 

wherein said method of contraception reduces the average number of offspring per 
breeding cycle produced by said animal to which said transgenic plant material has been 
administered by at least 50%. 

15. A method of contraception comprising: 

administering edible transgenic plant material comprising a nucleic acid molecule which 
encodes a contraceptive polypeptide to an animal in an amount effective to induce contraception, 
wherein said nucleic acid is integrated into a plant chromosome; and 
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wherein said administering induces a mucosal immune response in said animal to said 
contraceptive protein. 

16. The method of any one of claims 12, 13, 14, or 15, wherein said transgenic plant material 
is selected from the group consisting of: leaf, root, shoot, stem, fruit, tuber, flower, and seed. 

5 17. The method of any one of claims 12, 13, 14, or 15, wherein said transgenic plant material 
is edible. 

18. The method of any one of claims 12, 13, 14, or 15, wherein said contraceptive 
polypeptide encoded by said nucleic acid is selected from the group consisting of a zona 
pellucida glycoprotein, GnRH, LHRH, LH, LDH and anti-sperm antigens. 

10 19. The method of claim 1 8 wherein said zona pellucida glycoprotein is selected from the 
group consisting of ZP1, ZP2, ZP3, and ZP4. 

20. The method of claim 18, wherein said zona pellucida glycoprotein is ZP3. 

21. The method of any one of claims 12, 13, 14, or 15, wherein said contraceptive protein is 
species-specific. 

15 22. The method of any one of claims 12, 13, 14, or 15, wherein said nucleic acid encoding a 
contraceptive protein further comprises a sequence encoding a mucosal targeting protein. 

23. The method of claim 22, wherein said mucosal targeting protein is the E. coli enterotoxin 
subunit B. 

24. The method of any one of claims 12, 13, 14, or 15, wherein said transgenic plant material 
20 is administered as a whole plant. 

25. The method of any one of claims 12, 13, 14, or 15, wherein said transgenic plant material 
is administered by mucosal delivery. 

26. The method of claim 25, wherein said mucosal administration is oral, nasal, or ocular 
delivery. 

95 



27. A method of inducing a mucosal immune response comprising: 

administering to an animal, transgenic plant material comprising a nucleic acid sequence 
which encodes a contraceptive polypeptide, wherein said administering induces a mucosal 
immune response in said animal to said contraceptive protein, and wherein said administering 
reduces the average number of offspring produced per breeding cycle by said animal by at least 
50%. 

28. The method of claim 27, wherein said transgenic plant material is selected from the group 
consisting of: leaf, root, shoot, stem, fruit, tuber, flower, and seed. 

29. The method of claim 27, wherein said transgenic plant material is in the form of an edible 
plant. 

30. The method of claim 27, wherein said contraceptive polypeptide encoded by said nucleic 
acid is selected from the group consisting of a zona pellucida glycoprotein, GnRH, LHRH, LH, 
LDH and anti-sperm antigen. 

3 1 . The method of claim 30 wherein said zona pellucida glycoprotein is selected from the 
group consisting of ZP1, ZP2, ZP3, and ZP4. 

32. The method of claim 30, wherein said zona pellucida glycoprotein is ZP3. 

33. The method of claim 27, wherein said contraceptive protein is species-specific. 

34. The method of claim 27, wherein said nucleic acid encoding a contraceptive polypeptide 
further encodes a mucosal targeting protein. 

35. The method of claim 34, wherein said mucosal targeting protein is the E. coli enterotoxin 
subunit B. 

36. A transgenic plant comprising transgenic plant material which expresses a nucleic acid 
sequence encoding a contraceptive polypeptide, wherein administering said transgenic plant 
material to an animal induces a mucosal immune response in said animal to said contraceptive 



96 



protein, and wherein said administering reduces the average number of offspring produced per 
breeding cycle by said animal by at least 50%. 

37. A transgenic plant comprising transgenic plant material which expresses a nucleic acid 
sequence encoding a contraceptive polypeptide, wherein said nucleic acid sequence encoding a 

5 contraceptive polypeptide is not expressed on a viral particle, and wherein administration of said 
transgenic plant material to an animal induces a mucosal immune response in said animal to said 
contraceptive protein. 

38. A transgenic plant comprising transgenic plant material which express a nucleic acid 
sequence encoding a contraceptive polypeptide, and wherein said administration reduces the 

10 average number of offspring per breeding cycle produced by said animal to which said 
transgenic plant material is administered by at least 50%. 

39. An edible transgenic plant comprising transgenic plant material which express a nucleic 
acid sequence encoding a contraceptive polypeptide, wherein administration of said transgenic 
plant material to an animal induces a mucosal immune response in said animal to said 

15 contraceptive protein, and wherein said nucleic acid is integrated into a plant chromosome. 

40. The transgenic plant of claim 36, 37, 38 or 39, wherein said contraceptive polypeptide is 
selected from the group consisting of a zona pellucida glycoprotein, GnRH, LHRH, LH, LDH, 
and anti-sperm antigens. 

41. The transgenic plant of claim 40, wherein said zona pellucida glycoprotein is selected 
20 from the group consisting of ZP1, ZP2, ZP3, and ZP4. 

42. The transgenic plant of claim 40, wherein said zona pellucida glycoprotein is species- 
specific. 

43. The transgenic plant of claim 40, wherein said zona pellucida glycoprotein is ZP3 or a 
fragment thereof. 

25 44. The transgenic plant of any one of claims 36, 37, 38 or 39, wherein said nucleic acid 
sequence further encodes a mucosal targeting protein. 
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45. The transgenic plant of claim 44, wherein said mucosal targeting protein is the E. coli 
enterotoxin subunit B. 



46. The transgenic plant of any one of claims 36, 37, 38 or 39, wherein said plant is 
monocotyledonous. 

5 47. The transgenic plant of any one of claims 36, 37, 38 or 39, wherein said plant is 
dicotyledonous. 

48. The transgenic plant of any one of claims 36, 37, 38 or 39, wherein said plant is selected 
from the group consisting of tomato plants, rice plants, wheat plants, corn plants, carrot plants, 
potato plants, apple plants, soybean plants, alfalfa plants, medicago plants, vegetable plants, and 

10 fruit plants. 

49. A plant cell comprising a nucleic acid vector, wherein said nucleic acid vector encodes a 
contraceptive polypeptide, wherein said nucleic acid vector is incorporated into and expressed 
from the chromosome of said plant cell, and wherein administration of said plant cell to an 
animal reduces the average number of offspring produced per breeding cycle by said animal by 

15 at least 50%. 

50. The plant cell of claim 49, wherein said contraceptive polypeptide encoded by said 
nucleic acid vector is selected from the group consisting of a zona pellucida glycoprotein, GnRH, 
LH, LDH, and anti-sperm antigens. 

5 1 . The plant cell of claim 50, wherein said zona pellucida glycoprotein is selected from the 
20 group consisting of ZP1, ZP2, ZP3, and ZP4. 

52. The plant cell of claim 49, wherein said contraceptive polypeptide is species-specific. 

53. The plant cell of claim 50, wherein said zona pellucida glycoprotein is ZP3. 

54. The plant cell of claim 49, wherein said nucleic acid vector further encodes a mucosal 
targeting protein. 
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55. The plant cell of claim 54, wherein said mucosal targeting protein is the E. coli 
enterotoxin subunit B. 

56. The plant cell of claim 49, wherein said plant cell is obtained from a monocotyledonous 
plant. 

5 57. The plant cell of claim 49, wherein said plant cell is obtained from a dicotyledonous 
plant. 

58. The plant cell of claim 49, wherein said plant cell is selected from the group consisting of 
tomato plant cells, rice plant cells, wheat plant cells, corn plant cells, carrot plant cells, potato 
plant cells, apple plant cells, soybean plant cells, vegetable plant cells, and fruit plant cells. 

10 59. A plasmid vector for transforming a plant cell comprising: 

a nucleic acid sequence encoding a contraceptive polypeptide; 

a plant- functional promoter operably linked to said nucleic acid sequence encoding a 
contraceptive polypeptide capable of directing the synthesis of said contraceptive polypeptide in 
said plant cell; and 

15 wherein administering said plant cell comprising said plasmid vector to an animal 

induces a mucosal immune response in said animal, and wherein said administering reduces the 
average number of offspring produced per breeding cycle by said animal by at least 50%. 

60. The plasmid vector of claim 59, wherein said contraceptive polypeptide encoded by said 
nucleic acid sequence is selected from the group consisting of a zona pellucida glycoprotein, 

20 GnRH, LHRH, LH, LDH, and anti-sperm antigens. 

61 . The plasmid vector of claim 60, wherein said zona pellucida glycoprotein is selected 
from the group consisting of ZP1, ZP2, ZP3, and ZP4. 

62. The plasmid vector of claim 59, wherein said plant cell is obtained from an edible plant. 

63. The plasmid vector of claim 59, further comprising a nucleic acid sequence encoding a 
25 mucosal targeting protein. 
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64. The plasmid vector of claim 63, wherein said mucosal targeting protein is the E. coli 
enterotoxin subunit B. 

65. A food composition comprising at least a portion of the transgenic plant of any one of 
claims 36, 37, 38, or 39, capable of being ingested by an animal, wherein said ingestion induces 
a mucosal immune response in said animal, and wherein said ingestion reduces the average 
number of offspring produced per breeding cycle by said animal by at least 50%. 

66. The food of claim 65, wherein said at least a portion of the transgenic plant of any one of 
claims 36, 37, 38, or 39, is selected from the group consisting of fruit, leaf, root, shoot, stem, 
tuber, and seed of said transgenic plant. 

67. A pharmaceutical composition comprising 

at least a portion of the transgenic plant of any one of claims 36, 37, 38, or 39; 
a pharmaceutically acceptable carrier; and 

wherein administration of said pharmaceutical composition to an animal reduces the 
average number of offspring produced per breeding cycle by said animal by at least 50%. 

68. The pharmaceutical composition of claim 67, wherein said at least a portion of the 
transgenic plant of any one of claims 36, 37, 38, or 39, is selected from the group consisting of 
fruit, leaf, root, stem, tuber, and seed of said plant. 

69. A composition comprising a saponin adjuvant in admixture with processed transgenic 
plant material for oral administration to an animal, wherein said administration reduces the 
number of offspring produced by said animal per breeding cycle by at least 50%. 
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